AbStrACt. In order to analyze the pollen resources used by the orchid bee Euglossa annectans, samples of larval provisions from cells under construction were taken from 12 different trap nests (wooden boxes) on Santa Catarina Island, southern Brazil. The 43 samples collected between 2002 and 2005 represented all months except December. Overall, 74 pollen types from 24 families were distinguished. Among the 26 pollen types that reached more than 10% in monthly means, the families Melastomataceae, Bromeliaceae, Ochnaceae, Fabaceae, and Myrtaceae were most frequently represented. The Shannon-Weaver diversity index H' for the 43 brood cells varied from 0.10-1.65 and the annual diversity was 0.98. Similarity indices ranged from 0 to 0.87 and were highest during spring and summer. The results characterize E. annectans as a polylectic species. Based on these data, we can conclude that Euglossa females may act as pollinators of many forest species.
MAtErIAL AnD MEtHoDS
We studied nests of E. annectans in trap nests consisting of pine wood boxes exposed in miconietum vegetation adjacent to secondary ombrophilous forest at two study sites, Unidade de Conservação Ambiental Desterro (UCAD) and Santo Antônio de Lisboa, on Santa Catarina Island (see Zillikens and Steiner, 2004, for details) . Monthly means of temperature and precipitation were obtained from the site www.inmetro.gov. br ( Figure 1) . From 12 nests, obtained between 2002 and 2005, 43 samples of the larval provision from brood cells under construction were taken with tooth picks. Aggregated nesting of several females within the same box allowed the collection of pollen from up to 10 brood cells being provisioned simultaneously. Pollen slides were prepared by suspending the pollen in water and mounting it with uncolored and fuchsine-stained glycerin jelly.
Pollen was identified by comparison with the reference collection of LANUFSC (Laboratório de Abelhas Nativas da Universidade Federal de Santa Catarina) and specific literature (Santos, 1963; Barth, 1989; Roubik and Moreno, 1991; Moreti et al., 2002) . In case of morphologically indistinguishable pollen, the flowering period of the plants in question was also taken as a criterion for identification. When pollen had an aspect or size similar to a certain plant species or genus but collection date did not correspond to the flowering period, or when the occurrence of that species in the study area was unknown, they were identified as "type". Per slide a minimum of 300 pollen grains were counted and the proportions of every pollen type were calculated in percent and expressed as monthly means. 
Statistical analysis
The diversity index of Shannon-Weaver (H') (1949) was calculated for each sample (= brood cell). The index of similarity (Cody, 1974) was applied for pairs of brood cells of the same month.
rESuLtS
Pollen samples from all months of the year except December were obtained and studied. The analysis of 13,644 pollen grains from 43 samples of larval provisions revealed a total of 74 pollen types, 26 (35%) of which made up more than 10% in the monthly means (Table 1) . Overall, pollen from plants of the families Melastomataceae, Bromeliaceae, Ochnaceae ("type Ouratea"), Fabaceae ("type Lathyrus"), and Myrtaceae was most frequent in the samples. Less frequent but still important were pollen from Fabaceae, Bignoniaceae, Lauraceae ("type Ocotea"), Euphorbiaceae, and Solanaceae (Figure 2) . Pollen of the plant species "type Lathyrus", Clidemia hirta, Nidularium innocentii, "type Ouratea", Aechmea ornata and A. lindenii (Bromeliaceae), and "type Myrcia rostrata" (Myrtacaeae) was recorded in samples during four to seven months, but most of these types (89.3%) occurred only during short periods (Figure 3 ). Acanthaceae Type The diversity index H' per brood cell (N = 43) varied from 0.10-1.65 (Table 2 ) and monthly means from 0.71-1.47 (Table 2) . Highest diversity indices resulted from pollen samHighest diversity indices resulted from pollen samples taken in October, November and January. 
DISCuSSIon
The wide spectrum of plant families used as pollen resources characterizes E. annectans as a highly polylectic bee species. In Mexico (15°05'N; 92°31'W), E. atroveneta showed the same generalistic behavior collecting pollen from 71 plant species along the year (Ramírez-Arriaga and Martínez-Hernández, 1998 ). This generalistic foraging behavior is typical for the corbiculate Apidae, most of which are social to a certain degree.
Among the most frequent plant families in the pollen diet of E. annectans, the species of Melastomataceae, Bromeliaceae and Myrtaceae show a sequential flowering along the year (Araújo et al., 2004; Harter-Marques et al., 2005) . In Melastomataceae, the annual sequence starts with the flowering of Clidemia and Tibouchina in summer, followed by, Miconia and Tibouchina in autumn and winter, and ends with Leandra, Tibouchina in winter and spring. The myrtacean species Gomidesia and the types Myrcia and Syzygium bloom in summer, Eugenia and Syzygium in autumn and type Syzygium and Psidium sp in spring. Inventories performed in the Atlantic forest in São Paulo State revealed that Myrtaceae often occurred in highest abundance and species richness (Mamede et al., 2004) . Bromeliad species flowering in summer are N. innocentii and type Neoregelia, followed by A. caudata and A. ornata in autumn and winter and A. lindenii, and the types A. caudata/Vriesea philippocoburgii in winter and spring. This family is characteristic for the Neotropical region and is a highly diverse and abundant group in the Brazilian Atlantic rainforest (Fischer and Araújo, 1996) . Many bromeliad species present an ornithophilous flower syndrome suggesting that hummingbirds are the principal pollinators of their narrow tubular flowers. However, bees also exploit the floral resources of bromeliads, and especially the long-tongued species like euglossines are able to cope with the specialized flower morphology (Dorneles, 2006; Grohme et al., 2008) . In contrast to our findings, bromeliad pollen was not recorded in the provisions of Euglossa atroveneta in Mexico. Similarity to the Mexican species E. atroveneta consists mainly in the use of pollen from plants in the families Myrtaceae (genus Eugenia), Melastomataceae (genus Tibouchina), Euphorbiaceae (genus Dalechampia), and Solanaceae (genus Solanum).
Among the most frequently recorded plant species, Dalechampia sp stands out because species of Euglossa have been reported as their pollinators in several places within the Neotropical region, from Mexico (Armbruster and Webster, 1979) , and Amazonia (Armbruster and Webster, 1981) to southern Brazil (Sazima et al., 1985) .
The pollen classified as "type Lathyrus sp" (Fabaceae) was very frequent in pollen provisions and perhaps originates from some cultivated legume growing in plantations adjacent to the study areas. Considering the global pollinator crisis, the question whether E. annectans is an effective pollinator of regional agricultural crops deserves attention and future studies in Brazil.
Also the visitation to flowers of Ocotea oblonga suggests that E. annectans possibly pollinate them. Since species of Ocotea are typical for mature Atlantic rainforest such a mutualism may prove to be essential for conservation and self-regeneration of this biodiversity hotspot (Myers et al., 2000) .
We compiled published records on plants visited by Euglossa bees from different biomes in Brazil (Figure 4 ). The plants belonged to 85 species and 24 families and again, species of Fabaceae, Bignoniaceae and Melastomataceae were among the most frequently recorded. Roubik and Hanson (2004) and Ramirez et al. (2002) listed, respectively, 68 and 65 plant species visited by euglossines in Tropical America. These latter pooled data underestimated the diversity of flowers visited by the genus Euglossa if one considers the high polylectic rank of E. annectans. The Shannon-Weaver diversity indices show that the content of the brood cells is not homogeneous but typically consists of several quite distinct pollen types. In fact, there was only one cell, which contained predominantly pollen of a single plant species. This diversity is therefore the result of a foraging behavior that is not only polylectic along the year but also within the few days in which one brood cell is provisioned. Whether the E. annectans females present preferences for certain pollen sources or whether they just collect opportunistically on the most available flowerings would require further field observations on foraging behavior.
In the course of a year, highest diversity indices resulted from samples taken in October, November and January. This is probably due to the fact that the number of flowering species increases in spring/summer and perhaps because of a stronger competition with other insects during the warmer season, as has been observed in social meliponids and Apis mellifera (Cortopassi-Laurino and Ramalho, 1988) .
Similarity of pollen sources between brood cells varied widely ranging from complete difference to almost complete overlap, but similarity indices between contemporaneous brood cells from the same nest were not higher than those from different nests. Pollen diversity per contemporaneous brood cells also varied within a very wide range, and mean diversity indices per month varied within a narrower range than those per brood cell, in the annual cycle. Ramírez-Arriaga and Martínez-Hernández (1998) reported very similar diversity data for E. atroveneta. These findings suggest that contemporaneous females of E. annectans from the same nest likely choose their pollen sources independently of each other. More specifically, pollen source similarity and diversity data support the opportunistic foraging hypothesis. Contrasting with the frequent use of pollen sources from some plant families, flower preferences likely play a minor role in foraging decisions in the annual cycle.
